We describe the spatiotemporal expression pattern of Nesp, and its antisense transcript, Nespas. We found non-complementary expression of these two oppositely imprinted transcripts during mouse embryogenesis, in a number of forming embryonic structures. Nesp expression was primarily seen in the somites and vasculature, whereas Nespas was mainly detected in the progress zone, mesenchyme and ectoderm of the limb, and the neural tube. q
Results
Neuroendocrine secretory protein NESP55 is a recently described chromogranin which is most highly expressed in adrenal and pituitary in the adult (Ischia et al., 1997; Lovisetti-Scamihorn et al., 1999a,b) . It is expressed exclusively from the maternal allele and so the gene Nesp, encoding NESP55, shows an imprinted pattern of inheritance . Nesp lies in a cluster of imprinted genes in distal mouse chromosome 2 which includes Nespas which runs antisense to Nesp and is exclusively paternally expressed Wroe et al., 2000) . Antisense transcripts may act as non-coding cis repressors of their target coding gene (Barlow, 1997) . If so, then both Nesp and Nespas should be expressed in the same sites. We describe the restricted developmental expression of both Nesp and Nespas in mid-gestation mouse embryos.
Nesp transcripts were detected during all the stages of mid-gestation observed: 10±15 dpc principally in the somites and vasculature. At 10±10.5 dpc expression was con®ned to the somites (Fig. 1a,c) and sectioning of 11.5 dpc embryos revealed that staining was speci®c to the myotomal derived lineages (Fig. 1f) . By 11 dpc expression was also noted at the rim of the developing limb buds, being more prominent along the posterior border (Fig. 1e,g ) ± this region is the marginal vein of the embryonic limb. At higher magni®cation, some expression was also seen in the centre of the developing limb (Fig. 1e,g ), denoting the principal axial artery which was con®rmed by sectioning ( Fig. 1h) . Expression was also seen in the vasculature in other embryonic regions, notably in the vitelline blood vessels of the amnion (Fig. 1i ) and the umbilical vessels ( Fig. 1j) . At 15 dpc Nesp transcripts were found in the surface blood vessels and were particularly prominent in the cranium (Fig.  1k ) and the limb (Fig. 1l) .
By contrast to Nesp, strong Nespas expression was not seen at 10 dpc (Fig. 1b) . It is possible that Nesp and Nespas transcripts may have different half-lives, thus Nespas expression may not be as easy to visualize by wholemount in situ hybridization as Nesp. That said, Nespas was seen at 10.5 dpc with the somites staining weakly and strong staining in the caudal portion of the embryo and the limb buds (Fig. 1d,m) . At this stage the limb is a relatively simple structure composed of undifferentiated mesenchymal cells within an ectodermal envelope. At 10.5 and 11.0 dpc (Fig. 1d,m) Nespas transcripts could be detected in the autopod of the developing limb, in a crescent shape from its anterodistal to posterodistal margins, this region corresponds to the progress zone (PZ). A section indeed demonstrated that expression was limited to the distal mesenchyme of the PZ (Fig. 1n) . Expression was also detected in the surface ectoderm of the limb (Fig. 1n) and stops at the junction of both the dorsal and ventral limb ectoderm with the¯ank of the embryo. No Nespas expression was observed in the apical ectodermal ridge of the limb (Fig. 1n, arrow) . Embryos probed for Nesp: (a) side view at 10 dpc and (c) 10.5 dpc, (e) 11 dpc embryo showing expression in somites and limb bud, (f) transverse section through 11.5 dpc embryo showing expression in the myotome and migrating myoblasts (arrowhead) of the somite, (g) 11 dpc limb bud, (h) transverse section with expression in the marginal and principal axial artery of the limb, (i) amniotic membrane and (j) transverse section through amniotic membrane and umbilical vessels, (k) 15 dpc embryo with expression in the venous blood vessels of the cranium and (l) limb. Expression of Nespas in mid gestation embryos: (b) side view at 10 dpc and (d) 10.5 dpc, (m) close-up of tail and limb buds at 10.5 dpc, (n) transverse section of limb bud at 11 dpc showing expression in the distal mesenchyme of the progress zone and the surface ectoderm, (o) transverse section through cranium of 11.5 dpc embryo. Abbreviations: aer, apical ectodermal ridge; bv, blood vessel; dnt, dorsal region of the neural tube; e, eye; fb, forelimb bud; hb, hindlimb bud; lb, limb bud; m, myotome; mv, marginal vein; p, pinna; pa, principal axial artery of limb; pz, progress zone; s, somite; se, surface ectoderm; t, tail.
At 11.5 dpc Nespas expression was also seen in the dorsal region of the neural tube at the cranial end (Fig. 1o) . This is the ®rst reported spatiotemporal expression pattern of an imprinted antisense gene using whole-mount in situ hybridization. We have found that the imprinted gene Nesp and its antisense Nespas do not have similar expression patterns.
Methods
Mouse embryos were obtained from (C3H/HeH £ 101/H) £ (C3H/HeH £ 101/H) crosses. Sense and antisense probes for whole-mount in situ were transcribed from PCR products spanning bases 1323±1743 of Nesp (accession no. AJ245401.1, Kelsey et al., 1999) ligated into pBS1 (Stratagene) in opposite orientations. These probes were labelled using a dig RNA labelling kit (Roche). Whole-mount in situ hybridizations were carried out as described by Wilkinson (1992) .
